DIVISION OF FHARMACYIDGY and
PESTICITR BRANCH

Division of Food

Pyaluation of data on regidues from fumigation with
1iquid FCY, submitted in pestiocide petition Yo, 38,
American Cysnamide Company

Fapogiure of food products to HCN cecnra undor three typlcal elreum-
atances? '

1, Warechouse fumigation, where sxposure of stored comsolities 1is
only incidental, in the sense that the objective is primarily to corntrol
infestation of the premises. Complate kill, elther of genersl infrste~
tion or of that in gtored comuodities, by wsyehouge fumigation, is normal-
1y impracticable, Stsndard cosagq ig 8 02./1000 cu. It. of gress enclosed
space, for 2L hrs. at teperatures above 65°F, These are little more than
reference conditions, however, 23 various factors dictate gubstantial
deviation from standard dosage and exposure irterval. At the greatest de-
viation, however, dosage generally remains below that employed for strictly
commodity fumigatdione

. 2, Atmospherie chamber fumdgation effects oomplete kill in come
modities that are not so dense a8 to seriocusly ispede fumigant penotration.
Dosage ranges fron 1 to 3 1b./1000 cu. ft. of chamber epace, for 1248
hours.

e 3, Vacuum chamber Pumigation conslsts egeentially of withdérawing
air from interstices of the product before adniristering the fumigant, to
the snd that 1t peneirates more deoply and promptly. Maximen dosage, for
very dense products like bagged flour, 1g § 1b./1000cu. ft. of chamber
space, Maximm for any of the procurts under this petition is no more than
h 1b. With this procecs a rolatively short expesure interval gufficog--

2 to ) hours, ~Commedities of low pnough density for fumigation in atmos=
pherie chasbers &re ofton vacuum fumigated becsuse of the time saved, Pven
s0, it appsars that the dogage they recelve in vacuum fumigation ia genersl~
1y higher.

Tacumn funigation appears 1ively to give rise io nigher residues
than the other twe types boonugze of 1is umally higher dosage and the
better penctration obtainable, The gherter expomure wsy be 3 factor counter-
acting the higher dosige. Tt 4s ¥nown, however, that the major prart of such
absorption as wAll oogur, dovs cocur Jinin the first few hours. The
counteracting influsnce of shorter exposure is therefare of minor importancs,
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At any rate we may caloulate the theoretical maximum of fumigant
availsble for abscrption in the comwodity, on the grounds that it would
not be more than marimum vecuum fumigation dosage rate, in lbs., per such

“welght of commodity, in lbs., as will cccupy 1000 eu. ft, This asenmes

that the fuwsirant concentration, by volume, in the bulked prodnet is no
greater than its volume concentration in the uncem~ied space of the
chanber, Thig ig obvisusly a valid maximum unless there be sone mecharisnm
by which the fumigant gooks np fumdgant preferrntially, like a sponge sosks
un water, NCH 2ight be expected to scak inte wel produets preferentially,
but it i3 not probahle that such a vhenomenon would cceur with the “ried
producta covered by thig petition. Morecover, the known readiness with
winich H7d desorba from such preducts dictabtes azairet the l1ikelihood that
they absgorb it prefersntially,

The attached talmilation in columm b cives our com-utations of thn
maximu parts per million of FUK available for abaorption from maxizmn
dosage con‘emplated in vacuws fumigation of the various producta, Such
fosage is not given in the petition for pess, beans, an? cocoa heans, For
war~house Tumigation, however, the desage for neas and beans is given as .
1 te 1.5 1b./1000 cu. ft., the same as for popcorn, The latter, as "piwen jrain
in bers" 1s listed as reguiring vacuma fumigation desage of 3 to L 1b,/
1000 cu. fi. Accordingly, we have assumed that neas and beans wonld re-
coive sinmilar vacuum dosage. At any rate it would nct be higher since sny
higher than h 1b,/1000 cu. ft. doeage is veserved for exceptionally dense
products, wiich peas and beang obvicusly are not, Coeoa beans are of a
physical natare similar to nut meats, for vhich a maximm dosage of 2.5 1b,/
1000 cu, ft. is given. ¥e accordingly asmumme that “osare for cccoa beana.

In arcviving at the values of colimn L we have esployed the bulk
denaities given in column 3, e have not haen able to ascertaln the
precise tulk dengities in some instances, as indicated, but have approxi-
nated then with sufficlent certainty for our purposes, as will anpear from
our final concluegions,

The values of column L are comparable to valves for available MCO¥
which we used in computing residues to be exrnected from fumipation with
caleivm cvanideeepetition “o. 39. In that csse we concluded that residves
axpected would approximate no more than 28% of HCY available,. The circum-
stances of availability of FC¥ from Ca(¥), fumigation are at lezst ag
favorable for residus uptzke &8s they are ffom vacumm fumigation with liquid
HON,

For these reasons we show, in column 5, the maximum resicues to be
expected, from the Nmigant treatment contemplated, ma 25% of the fumigant
available for sbsorption. Since the latter was computed in a way to assure
that it be overestimated rather than undsrestinmated, we can be sure that owr
residue estimates are on the high gide of acturl, rather than the low gide,

Huts in the shell, which are given a relatively low desage, wounld
net be expected to incure resicdue 23 high ss that on. other commoditiow. Vo
think it inadvieable te apply a lower tolerance to them, however, smince

e,




In all othep circunstances we conchude that maxiwnm residues to
be expected would sppreach 25 ppu, Tt weuld be convenient to eatablish
the tolerance for residues from liquid sy at the sme level aa that from
calcium eysnide, Fop reasons given we are gatisfiad that this would be
rracticable and we go recommand,

Freent for mats, all of these rrocduets are nrocessed and/or coocked
before being eaten, The tolerance of 2S5 rom wonld sarve Lo cover the
regidne expected oven before any suibgtantial zeration, E:‘(fnce, except in
the case of muts, it is highly improbable that more than 2 guall fraction
ol the tolevated ragidne would ever be actually eonsunaed,

Peanuts are almost alvays roagted before being eatan, and residye
congwsed with them would therefore ligmrlee be substantially rediced,

The athep nute, if fumigated shelled, might retain an appreciasble
regidue when consumed,

4 special eircumstance respecting lima beans shculd be noted,
Thig variety of bnan contains a cyanogenctic Flucoside, Varieties grown in
the U.5. may contaln ew equivalents of un to 40 opme  In“other rarte of
the worle, verticularly southeast Asia, varieties are grown which carry
muach higher HH potentialitye-up to 900 Prie  firdinary methods of cookding
can be rrifed unon to dlspell the “C¥ fyom donestic limas almost completely,
Yor those nnfamiliar with safe methodg of preparing them, the so-called
Hengoen and Farma beang are dangerous.

It 15 antirely feakible to distinguigh analyiieally between 10N
ag fumipant residue, and HCN derived from cyanogenatic glucoside., In
anplying a resicus tolerance of 79 pra te lima beans, thig agpect of
regulatory practice should obvionsly be sboerved--but, ag formerly, we
should contime to anrply apprepriate restrictions on importations of
Crancgenatically danzeroug beana,

The petition requests a 2ero tolerance for HCN in meat, Packing
rlants are fumigated for control of modents at dosage not more than 4 0./
1000 cu. ft, even to deal with @i fficuldly accessible rodent harborage,

P residue in consequence of thim funigation practice and snould regard
& zero tolerance as rracticable. There would be an advantage in ostabliglting
it, as 1t weuld tend to discourage careless use of HCN in meat plante,
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